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(54) Protective bellows 

(57) A protective bellow has a large-diameter end 
with a fixing collar (2B) tor sealing* «*«*9J 
ternal tri-tobed surface ot the hoosmg ol an articulal on 
joint tor a motor vehicle transmission. The fixing collar 
{23) comprises a cylindrical surface (30) made up ol sur- 
lace pontons (30A.30B.30C) lor engaging the three 
tooes ol the housing, and three equi-angulady spaced 
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inwardly curved integral wall portions (32A.32B.32C) 
which are shaped to engage the spaces or grooves be- 
tween the three lobes on the housing. Each ot these wal 
portions (32A.32B.32C) is spaced Irom the cyhndncal 
surface (32) and supported by a plurality ot flexible and 
resilient ribs (34). The arrangement is such that the grip- 
ping torce ot the fixing collar (28) on the tri-tobed hous- 
ing is substantially constant around its penphery. 
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Description 

10001] The invention relates to a protective bellows 
having a Toeing collar lor attaching the bellows to and 
arouncl an outside peripheral non-circular surface ol a 
housing, the fixing collar comprising resilient material 
defining at least one curved part ol a peripheral ins.de 
surface and at least one flexible wall portion mounted 
on the resifent material and directed peripherally n- 
wardiy therelrom to define a surface portion matching 
and lor engaging pan ol the outside surface ot the hous- 
ing The invention also relates to a protectee bellows 
tor attachment to an externally tri-lobed housing ol an 
articulation joint lor the transmission ot a motor vehicle 
in which the bellows has an integral fixing collar which 
is made ot resilient material defining three mutually sep- 
arated part-cylindrical surfaces lying in a common cyfn- 
drical plane and matching the external surfaces ot the 
tobes ot the housing, the part-cylindrical surfaces being 
interconnected by three angularly spaced 
reeled projecting surfaces shaped so as to match he 
external surface portions on the housing between the 

SSSTSS, a beuows is shown in GB-A-2 0421 02. In 
this bellows, the fixing collar has a peripherally extend- 
ing circular wall trom spaced-apart inward portions erf 
which extend solidly moulded portions ^ 
pans of he outside surface ol a universal pint housing 
between tobes thereof. Such solidly moulded portions 
are relatively massive, may not be easy to P^**^ 
may cause variation of the gripping force of the collar 
around the circumference Ihereot. The invention is con- 
cerned with this problem. 

100031 According to the invention, the bellows as first 
set forth above is characterised m that the flexible wall 
portion is resilient* supported by a plurality ot peripher- 
ally spaced support means arranged externally ot the 
flexible wall portion. 

[00 o4] Also according to the invention, the bellows as 
secondly set forth above is characterised in that each 
projecting surface is formed by a wall portion integral 
with the part-cylindrical surfaces, and a plurality ol pe- 
ripherally spaced supports connected to and mounted 
on the outside ot the projecting surfaces tor resilient* 
supporting them, whereby the material of the fixing col- 
lar sealing* grips the outside surface of the housing wrth 
a substantially constant force around its periphery. 
[00051 Protective bellows embodying the invention 
will now be described, by way of example only, with ref- 
erence to the accompanying diagrammatic drawings in 
which: 



Figure 3 corresponds td^ure 2 but shows a mod- 
ified form of the bellows of that Figure. 



Figure 1 is a perspective view of part ot a transmis- 
sion joint of a vehicle; 

Figure 2 is a perspective view of one of the protec- 
tive bellows, forfitling onto the joint ol Figure 1; and 



10006] Figure 1 shows part of an articulated joint lor 
s the transmission ot a vehicle, particularly for front wheel 
drive transmission. The joint comprises a housing 5. 
preferably made 01 steel, of tri-lobed construction. Its ex- 
ternal surface is provided with grooves 6,7 and 8 be- 
tween lobes 9,10 and 11 with corresponding grooves 
10 1214 and 16 on its internal surface. The tobes 9,10 and 
11 are lormed by respective parts of the same cylindrical 
surface The grooves 12.14 and 16 locate the balls or 
rollers (not shown) of the joint which allowthe necessary 
articulating movement between the two parts ol the ve- 
rs hicle transmission which are lobe interconnected by the 
joint As shown, the housing 5 is connected to a splined 
shaft 18 forming one ot the parts of the transmission. 
The other part (not shown) comprises a shaft which is. 
in use. drrvingty connected to the balls or rollers ot the 
so joint via the opening 20 of the housing 5. 

[00071 in order to protect the mechanism of the joint 
trom contamination and dust and to retain the necessary 
lubricant within the housing 5. a flexible bellows is at- 
tached to the housing 5 so as to close the opening 20. 
ss [00081 One lorm of the protective bellows is shown at 
22 in Figure 2. Preferably it is produced from thermo- 
plastics material by Wow-moulding. It comprises bellows 
turns 24 integrally extending with successively increas- 
ing diameters from a small diameter fixing collar 26 to a 
so large diameter fixing collar 28. In use. the fixing collar 
26 elastically and sealing* grips around Ihe dnve shall 
(not shown) of the transmission which is connected to 
the balls or rollers within the housing 5 (Figure 1 ). and 
the large diameter collar 28 similarly grips the housing 
ss 5 m the manner to be explained. 

[0009] The fixing collar 28 has an internal surface 
matched to shape the external surface ot the housing jS. 
Thus, it comprises portions 30A.30B and 30C which 
lorm part ot the inner cylindrical surface of a nm 30 and 
40 which are interconnected by inwardly curved thin inte- 
gral watt portions 32A.32B and 32C. The interrupted cy- 
lindrical wall portions 30A.30B and 30C are sized and 
shaped and mutually spacedto match ihe sizes, shapes 
and positions of the part-cylindrical surface portions 
45 g 10 and 11 of Figure 1. Similarly, the inwardly curved 
walls 32A.32B and 32C of the fixing collar are sized, 
shaped and mutually spaced so as to present inwardly 
lacing surfaces matching the surfaces of the grooves 
6.7 and 8 of the housing 5. • 
so [0010] The inwardly curved walls 32A.32B and 32C 
are supported from the inner cylindrical surface of the 
rim 30 by means of integral connecting ribs 34 which 
extend in radial or chordal directions. 
[0011] In use, the bellows 22, with its small dameter 
55 collar 26 fitted over the drive shall (not shown), is fitted 
onto the housing 5 (Figure 1 ) so that the large diameter 
collar 28 externally and sealing* grips the external sur- 
tace of the housing, with Ihe part cylindrical portions 
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30A SOB and 30C engaging the^T-cylindrical surface 
portions 9,10 and 11 and with the inwardly curved walls 
32A 323 and 32C engaging the grooves 6,7 and B. 
r0012] The lining process may be completed by 
means ol an encircling band which is tightened around s 
the external surface ot the rim 30. 
[0013] The ribs 34 are shaped, positioned and spaced 
apart so that the gripping pressure applied by the fixing 
collar 2» to the external surface ol the housing 5 is sub- 
stantially constant around the whole circumlerence. '° 
Preferably, there are at least three ribs 34 lor each in- 
wardly curved wall portion 32A.32B.32C. The inwardly 
curved wall portions 32A.32B and 32C and the ribs 34 
prelerably have a thickness between a minimum value 
ol about 1 mm and a maximum value ol about 4 mm 
10014] The form ol the collar 2B is relatively simple to 
realise usino blow-moulding (injection) techniques. In 
additton the arrangement of the inwardly curved walls 
32A 32B 32C whh the supporting ribs 34 is advanta- 
eeous as compared with arrangements which use sol- *° 
idly moulded similarly-shaped portions instead. The lat- 
ter arrangements are relatively massive. Furthermore, 
they are difficult to produce by moulding: drfficulUes of 
removal from the mould occur. Furthermore, such ar- 
ranoements cause there to be a significant variatron rn 
the gripping force applied around the circumlerence of 

the fixing collar. ■ 
(0015] in the modification shown in Figure 3. in wnicn 
items correspond^ to those in Figure 2 are similarly 
referenced, the continuous circular rim 30 ot Figure 2 is *> 
not present in the regions ot the inwardly curved integral 
wan portions 32A.32B and 32C. Instead, the ribs 34 n 
Fioure 3 are extended to have outer extremities 34A ly- 
ing in the same circumferential plane as the outer sur- 
laces ot the interrupted cylindrical wall portions 30A.30B s 
and 30C The ribs 34 are strengthened by circumleren- 
tially directed ribs 35 in order to ensure that the fixing 
collar 2B seals effectively to the external surface ot the 
housing 5. As before, the ribs 34,36 can be arranged so 
that JgriPPing pressure applied by the fixmj , coUar28 « 
to the external surface ol the housing 5 is substantially 
constant around the whole circumlerence. 
10016] The arrangements described and illustrated 
are also advantageous in that they enable the bellows 
to be easily and simply f*ed onto a tri-tobed housing 
such as shown in Figure 1. It is therefore not necessary 
lor the housing to be formed so as to be tri-tobed on rts 
inner surface but smoothly cylindrical on its outer sur- 
lace- such an arrangement is relatively difficult to man- 
ulacture and produces a relatively heavy housing. The *» 
arrangements described and illustrated are also advan- 
tageous as compared with arrangements n which a 
housing ol the form shown in Figure 1 is modified by the 
addition of an external annular rim on the housing for 
receiving a fixing collar of wholly cylindrical internal sur- « 
tace. 



Claims 



1. A protective bellows having a fixing collar (2B) tor 
attaching the bellows to and around an outside pe- 
ripheral non-circular surface of a housing (5), the 
fixing collar (28) comprising resilient material defin- 
ing at least one curved part (30A.30B.30C) of a pe- 
ripheral inside surface and at least one flexible wall 
portion (32A.32B.32C) mounted on the resilient ma- 
terial and directed peripherally inwardly therefrom 
to define a surface portion (32A.32B.32C) matching 
and for engaging part (6.7.8) ol the outside surface 
of the housing (5). characterised in that the flexible 
wall portion (32A.32B.32C) is resBiently supported 
by a plurality of peripherally spaced support means 
(34) arranged externally of the flexible wall portion 
(32A.32B.32C). 

2. A bellows according to claim 1 . characterised in that 
there are a plurality ol the flexible wall portions (32A. 
32B 32C) respectively matching and engaging dil- 
terent parts (6.7.8) ot the outside peripheral surface 
of the housing (5). each flexible wall portion (32A. 
32B.32C) being resUiently supported by a respec- 
tive plurality of the peripherally spaced support 
means (34). the flexible wall portions (32A.32B. 
32C) alternating around the periphery ol the fixing 
collar (28) with respective said curved parts (30A, 
30B.30C) ol ihe peripheral inside surface defined 
by the resilient material. 

3 A bellows according to claim 1 or 2. characterised 
in that ihe or each said curved part (30A.30B.30C) 

of the peripheral inside surface of the fixing collar 
(28) matches and is tor engaging the outside pe- 
ripheral surface (9,10.11) of the housing (5) where 
this rs not engaged by the or each flexible wan por- 
tion (32A.32B.32C). 

4 Abeltowsaccordingtoclaim2,characterisedtnthat 
the peripheral inside surface ot the fixing collar (28) 
is of part-cylindrical shape and the flexible wall por- 
tions define three equi-angularty spaced inwardly 
projecting lobes (32A.32B.32C). the peripheral in- 
side surface ol the fixing collar (28) between each 
pair ol adjacenl lobes constituting a respective said 
curved part (30A.30B.30C) lor engaging the outside 
peripheral surface (9.10,11) of the housing (5) 
where this is nol engaged by each flexible wall por- 
tion (32A.32B.32C), whereby the fixing collar (28) 
is lor attaching the bellows lo the outside peripheral 
surface ot the tri-tobed housing (5) ol a transmission 
joint in a motor vehicle. 

5 A bellows according to any preceding claim, char- 
acterised h that the resilient material defines the 
whole ol the peripheral inside surface (Fig. 2) and 
in that the peripherally spaced support means (34) 
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extend from the outside surfWol the or each flex- 
ible wall portion to the peripheral inside surface. 

6 A bellows according to any one ol claims 1 to 4. 
characterised in that the i esilient matenal is penph- 
erally interrupted in the region ol the or each flexible 

. wan ponton (32A.32B.32C). and in that Ihe per.ph- 
erally spaced support means (34) extend Irom the 
outside surface of the or each flexible wall portion 
(32A.32B.32C) to terminate in a circumferential 
plane. 

7 a bellows according to claim 6, characterised by fur- 
ther support means (36) extending in a circumfer- 
enfel direction for connecting and providing mutual 

. support for each pair of adjacent ones of the periph- 
erally spaced support means (34). 

6 Abeaowsaccord.n g toclaim7.characterisedinthat 
' each further support means (35) is a respective rib 
made of flexible material. 
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9 A bellows according to any preceding claim, char- 
' acterised in that each peripherally spaced support 

means (34) is a respective rib made of flexible ma- 
lerial extending in a radial or chordal direction. 

10 A bellows according to any preceding claim, char- 
* acterised in that the or each flexible wall portion 

(32A.32B 32C) and ihe peripherally spaced support so 
means (34) are arranged such that the fixing collar 
(2E) exerts a gripping force on the outside periph- 
eral surface of the housing (5) which is substantially 
constant around its periphery. ^ 

11 A bellows according to any preceding claim, char- 
" acterised in that the thickness of the fesiUem mate- 
rial of the or each flexible wall portion (32A.32B. 
32C) and of each peripherally spaced support 
means (24) is between about imm and about 4mm. 

12. A bellows according to any preceding claim, char- 
acterised in that it is moulded from thermoplastics 
material 4S 

13 a protective beDows lor attachment to an externally 
' tri-tobed housing (5) of an articulation joint lor the 
transmission of a motor vehicle, in which the bel- 
tows has an integral fixing collar (2B) which is made 
of resilient material defining three mutually separat- 
ed part-cylindrical surfaces (30A30B.30C) lying m 
a common cylindrical plane and matching the exter- 
nal surfaces of the tabes (9.10.11) ol the housing 
(5) the part-cylindrical surfaces (30A.30B.30C) be- 
ing' interconnected by three angularly spaced n> 
wardly directed projecting surfaces (32A.32B.32C) 
shaped so as to match the external surface portions 

(673) on the housing (5) between the lobes 



to 

(9.10,11) thereol. charScTerised in that each pro- 
jecting surface is formed by a wall portion (32A.32B. 
32C) integral with the part-cylindrical surfaces (30A. 
30B 30C). and a plurality ol peripherally spaced 
supports (34) connected to and mounted on the out- 
side iof the projecting surfaces (32A.32B.32C) tor 
resiliently supporting Ihem. whereby the materal of 
the fixing collar (28) sealing* grips the outside sur- 
lace of the housing (5) with a substantially constant 
force around its periphery. 

14 A bellows according to claim 13. characterised in 
' that each support (34) is a respective integral rib 

(34) extending in a radial or chordal direction. 

1 5 A bellows according to claim 1 3 or 14. characterised 
" in that the resilient material ol the integral fixing col- 
lar (2e) is interrupted between the part-cylindrical 
surfaces (30A.30B.30C), and in that the peripheral- 
ly spaced supports (34) have peripherally outward 
terminations tying in a circumlerential plane which 
also includes the part-cylindrical surfaces (30A, 
30B.30C). 



16 A bellows according to claim 15. characterised by 
" further supports (36) each extending in a circumfer- 
ential direction and each interconnecting and mutu- 
ally supporting two of the peripherally spaced sup- 
ports (34). 

17 Abellows according to claim 1 3 or 14. characterised 
* in that the resilient material ol the integral fixing 

lar ( 28) is peripherally continuous and defines with 
the outside ol each inwardly projecting surface 
(32A 32B 32C) a hollow volume, the penpheraliy 
spaced support means (34) being mounted within 
each hollow volume and extending therein between 
the outside ol each inwardly projecting surface 
(32A.32B.32C) and the resilient material of the fix- 
ing collar (28). 

18. A bellows according to any one of claims 13 to 17. 
characterised in that it is produced integrally by 
moulding from thermoplastics material. 
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